Translocation of inhaled particles from the alveolar spaces to lung parenchyma and lymph nodes is one of the mechanisms that determine the biopersistence of particles. This study compares the nonfibrous particulate burden in bronchoalveolar lavage (BAL) fluids, lung parenchyma, and thoracic lymph nodes and attempts to detect the degree of differentiation, if any, based on particle size or type. This comparison can only be done on BAL, lung parenchyma, and lymph node samples collected from the same subject over a short time. Patients undergoing surgical lung resection are suitable for this purpose. Particles recovered by digestion-filtration were counted, sized, and analyzed by analytical transmission electron microscopy.
Introduction
Deposition curves show that 10 to 60% of the inhaled particles within the range 0.1 to 5.0 pm reach the lung (1) . The larger fraction of these particles undergoes rapid clearance, but a significant percentage remains trapped in the lungs. Particles may persist for many years in the alveolar spaces or be translocated and sequestered in lung parenchyma, lymph nodes or parietal pleura. This leads to the progressive buildup of a particle load, reflecting the different exposures of an individual.
Mineralogical analysis by analytical transmission electron microscopy has proved its usefulness to characterize the particulate burden of bronchoalveolar lavage (BAL) fluids, lung parenchyma, and lymph nodes (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) . In a previous paper we discussed the necessity to correlate the information obtained on different types of samples (2) . The in BAL or lymph nodes, when it is known that diseases are mainly affecting lung parenchyma; and to determine if a detectable particle size or type differentiation occurs among the three types of samples. This information can only be obtained by analyzing samples collected from the same subject over a short time. The study population was composed of subjects undergoing surgical lung resection for lung cancer.
Materials and Methods
Population. Nine BAL, 10 lung parenchyma samples, and 10 lymph nodes collected from 10 subjects were investigated. All subjects were males and smokers or former smokers. Mean age was 62 ± 7 years (range: 31-72). Occupations of the subjects were varied. Nine were blue collar workers and one was a white collar worker. Duration of occupation was 40 ± 6 years (range: 31-48), delay since end was 6 ± 5 years (range 0-14).
Sample Preparation. BAL was performed within 10 days of surgery. From 10 to 40 ml of the second or third fraction were used. Lung tissue was sampled at distance from the tumor. Histologically cancer-free lymph nodes sampled during mediastinoscopy were used. Organic constituents were digested with sodium hypochlorite and particles collected on 0.45 pm Millipore filters. One hundred consecutive nonfibrous particles >0.1 pm were chemically analyzed and sized by transmission electron microscopy (TEM). Diameters were reported as visual estimations of the area equivalent diameter. All the particles present in a grid square were counted. Results were expressed as mineralogical profiles, reporting the relative percentage of each particle type, the total number of particles/ml BAL fluid or P/g dry lung tissue or lymph node, and the mean particle size.
StatisticalMethods. Statistical Figure 2 . Mean particle size in BAL, lung parenchyma, and lymph nodes as a function of particle type. metric tests. The Kolmogorov-Smirnov test was used to compare the particle size distribution.
Results
Particle sizes were log-normally distributed (Figure 1 (Table 3) . This difference is not statistically significant due to the large variations that can exist in the individual mineralogical profiles. This latter point is illustrated in Figure 3 . There are small differences in the profile of the first subject (a coach builder).
For the second (a dental technician), there are no differences in the concentrations of the various silicates, but iron compounds are markedly enriched in lymph nodes, aluminium compounds are almost absent from lymph nodes, but present in 21% of the analyzed particles in BAL and 11% in lung parenchyma. Gold, which was related to the subject's occupation, was detected only in lung tissue. Although comparative mineralogical profiles are generally in good agreement, important variations can be observed in some subjects.
Discussion
There are no significant differences for particle sizes or relative concentrations between BAL and lung parenchyma. Particle sizes in lymph nodes are larger than in BAL and lung parenchyma. Relative concentrations seem higher for silicates and lower for metals in lymph nodes compared to BAL and lung parenchyma.
Thus BAL analysis appears to reflect particulate content of lung parenchyma better than lymph node analysis. These conclusions, which are in agreement with a recently published paper by Chariot et al. (13) , need to be refined by extending the studied population. Evaluating the lung concentration from the BAL analysis is of particular interest since the sampling technique is noninvasive and easily performed.
